have accomplished considerable purification of the ether-soluble factor.
EXPERIMENTAL Cultures
The organisms employed were five members of the genus, Clostridium, C. acetobutylicum, (I-20) , (12B), (1D), (B-1C) , C. felsineum (5D), C. beijerinckii (4D), C. butylicum (53) and C. pectinovorum (10C). The cultures were purified by plating on peptone yeast-extract glucose agar under anaerobic conditions. Tubes of 5-per-cent corn mash were inoculated from well isolated colonies and shocked at 1000C. for 90 seconds.
Medium and analytical methods
Experiments were arranged to test the stimulating effect of various growth-promoting substances on the dissimilation of glucose in media containing hydrolyzed casein, amino acids and ammonium sulphate as sources of nitrogen. The compositions of the various test media are given in table 1. The constituents, unless otherwise given, were in the following concentrations: hydrolyzed casein 0.15 per cent prepared from Glaxo-casein A/E by sulfuric acid hydrolysis, ammonium sulphate 0.5 per cent, ether extract of Difco yeast extract 0.3 units per 10 ml. of medium (1 unit is the extract of 1 gram of yeast extract prepared as described by Wood, Tatum and Peterson, 1937) , thiamin 0.1 gamma per 10 ml., riboflavin 0.01 mgm. per 10 ml., cystine 0.45 mgm. per 10 ml., tryptophane 1.6 mgm. per 10 ml. of medium. Speakman's salts: K2HPO4 0.025 per cent, KH2PO4 0.025 per cent, MgSO4.7H20 0.01 per cent, NaCl 0.005 per cent, FeSO4. 7H20 0.005 per cent, MnSO4.4H20 0.005 per cent. The percent given for each salt represents the final concentration in the medium. The mixture of amino acids2 contained glycine, dl-alanine, dlvaline, dl-phenylalanine, 1-tyrosine, I-proline, 1-hydroxyproline, 2Amino acids purchased from the University of Illinois, Department of Chemistry and Eastman Kodak Co.
NUTRIENT REQUIREMENTS OF BUTYRIC ACID d-arginine, di-lysine, 1-histidine, l-cystine, di-leucine, dlisoleucine, threonine, dl-methionine, 1-tryptophane, dl-serine and d-glutamic and I-aspartic acids. Each of these amino acids was used in final concentration of 0.00375 per cent on the basis of the naturally occurring isomer with the exception of cystine which was used in a concentration of 0.0015 per cent. Other accessory substances were used in the following concentrations: 30 gammas of nicotinic acid, 30 gammas of f3-alanine, 90 gammas of uracil, 9 gammas of pimelic acid, and 3 gammas of pantothenic acid per 10 ml. of medium. The ether extract of hydrolyzed casein (prepared by extracting 1.9 grams of hydrolyzed casein and diluting to 100 ml. after removing the ether) was used in a concentration of 1 ml. per 10 ml. of medium. The residue from ashing a sample of ether extract of yeast extract was used in a concentration equivalent to 1 unit of ether extract per 10 ml. of medium. The filtrate from the acid hydrolysis of the ether extract of yeast extract was likewise used in a concentration equivalent to 1 unit of the original extract per 10 ml. of medium.
The various test media were prepared with distilled water, adjusted to pH 7.0, tubed in 10 ml. portions and autoclaved at 15 pounds pressure for 15 minutes. The inoculum used in each series of transfers was composed of 3 drops of a 48-hour culture of the organism in a broth composed of 0.5 per cent yeast extract, 0.1 per cent K2HPO4 and 1 per cent glucose. The cultures were incubated for 3 days at 370C. under vaseline seals. Growth was measured in successive transfers by quantitative determination of glucose before and after fermentation, using a modification of the Munson and Walker method for reducing-sugar. In each series the successive transfers were made at intervals of 48 hours. Growth was considered positive when an appreciable amount of glucose was utilized in each of at least 5 successive transfers. Where quantitative analyses of the products of glucose dissimilation were made, 250 ml. fermentations in the test media were employed. For these, the inoculum consisted of 1 ml. from a third successive transfer of the organism in tubes of the test medium. Butyric and acetic acids were determined according to the method of Osburn, Wood and Werkman (1933) , butyl and ethyl alcohols by the method of Stahly, Osburn and Werkman (1934) and acetone by iodoform-titration as given by Wendell (1931 Likewise nicotinic acid, fl-alanine, uracil, pimelic acid, and pantothenic acid were unable to replace the ether extract (no. 21). If hydrolyzed casein contains a factor other than amino acids it must be stable to acid hydrolysis. To determine the stability of the factor in ether extract of yeast extract a sample was autoclaved at 20 pounds pressure for 3 hours in N sulfuric acid. The solution was neutralized with sodium hydroxide and substituted for the ether extract. The activity of the factor was not altered by the acid treatment (medium 22) . If the ether-soluble factor 4. Glucose is dssimilated with the formation of normal products in media containing ammonium sulphate or casein hydrolysate as source of nitrogen when the other essential nutrients are present.
